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Background
Shifts in climate conditions and hydrology are likely to impact surface water sources in some
areas of the Cariboo, in turn impacting the availability of water for livestock. Pilot projects to
test, demonstrate, and evaluate water development approaches, focused on sustainable
management of water and forage resources in the context of a changing climate, will have
growing importance to the cattle and other grazing livestock industries. It is important to
establish knowledge of the forage resource associated with resilient surface water sources, and
look to new water developments improve access to forage resources.
The Cariboo Livestock Surface Water Assessment and Options project, completed in 2017,
developed a systematic (step-wise) process for assessing the risks to surface water resources, and
the relationship to the forage resource. The project applied future evaporation and climate
moisture deficit information to specific range units, allowing for an evaluation of how climate
change will affect areas where there are high value forage resources with water sources that are
at risk. This process was then applied to three range unit case studies. In addition to identifying
where water is lacking, or at risk due to climate change, the three scenarios also identify
strategies and parameters for resilient surface water developments, as well as providing
recommendations for optimal water developments within each range unit
This project builds on the previous project to: (1) produce the maps, resources and data required
for a surface water assessment on 44 range units within high-risk range units in the Cariboo (2)
develop and pilot a producer and agriculture expert training workshop to demonstrate how to use
and apply the surface water assessment and planning tool and (3) identify, plan and assist with
coordinating three water development projects with producer cooperators and range staff,
including a multi-year monitoring, evaluation and knowledge transfer plan for the three projects.

Workshop Overview and Objectives
A workshop to assess and pilot the step-wise process of planning water developments was held
in Williams Lake on February 27th, 2019. The goal of the workshop was to evaluate 'high risk'
range units, those with known water shortages, within the Cariboo Regional District. The range
units were selected based on input from the Project Steering Committee and input from the
Range Officers within 100 Mile House, the Central Cariboo, and Quesnel Forest Districts. In
total, 44 range units were identified and a set of 7 maps were developed for each range unit.
An example of maps using the Big Flat range unit are provided in Appendix 1. The complete set
of maps for the 44 range units are available on the CAI website (www.bcagclimateaction.ca).
Each map set included the following:
1. an updated Reference Evaporation model for the current and 2050s climate scenario,
2. a Water Resource Buffer map outlining slope, and buffers 1.5km and 3.0kms from ponds
that are greater than 2 hectares (ha),
3. a Water Resource Buffer map outlining slope, and buffers 1.5km and 3.0kms from ponds
that are greater than 5 ha,
4. a Lake Identification map that links the individual lakes on the map to a Master
Spreadsheet of water budget estimates for closed basin ponds in the Cariboo Regional
District,
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5. a Range Development map that outlines the roads, and range developments within the
range unit boundary,
6. a Primary Range map that outlines the high value forage areas of the range unit,
7. an Ortho Photo with the roads, hydrology, and range unit boundary highlighted.

Workshop Presentation and Discussion
Fifteen participants attended the workshop. Workshop participants included staff that are
responsible for planning water developments from the Ministry of Agriculture, and Ministry of
Forests, Lands, Natural Resource Operations and Rural Development. In addition, three
producers attended and used the process to plan water developments on their Range Agreement
Areas.
The workshop began with a brief overview of the Livestock Surface Water Assessment and
Options report completed in 2017. Then, the stepwise process from the report was used to
determine the most suitable locations for water developments within a chosen range unit. Each
participant was provided with a set of seven maps to assist with planning the water
developments.
The first step was to determine the current water resources. The water resources were assessed
using the Water Resource Buffer Map (Figure 1 – left), and Lake Identification Map (see LBI
applications). The Water Resource Buffer map was effective in determining potential water
locations and identifying the areas within the range unit that require water. However, as
identified in the 2017 report, a significant amount of local knowledge is needed to properly
assess the ponds as closed basin or open basin. Discussions among the producers and the range
staff with detailed local knowledge assisted in identifying the resilient and at risk ponds at a
range unit scale.

Water resource buffer
map

Primary range using the
modified VRI

Figure 1. The water resource buffer map and the primary range map were used to determine the best locations for potential
water developments.

Theoretically, the second step is to review the water budget for all closed basin ponds. This step
is necessary if an existing pond is used for livestock watering, but is often not possible without
detailed local knowledge of grazing patterns within the range unit. Since knowledge of the range
unit varied among attendees, we moved onto step 3 of evaluating the forage resource, without
calculating water budgets for specific ponds.
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The third step determined the primary range using a modified version of the Forestry Vegetation
Resource Inventory layer, commonly called the VRI (Figure 1 – right). A more suitable layer for
range management in BC is the Range Vegetation Inventory (RVI). However, this layer has
limited availability within the Cariboo Regional District, and was not available for the range
units evaluated during the workshop. Despite limitations, the VRI is adequate at identifying
some the following types of primary range:
•
•
•
•
•

Cutblocks less than 20 years old,
Not Sufficiently Restocked Cutblocks,
Open Conifer Forests,
Deciduous Forests, and
Open Meadows.

The remainder of the primary range was identified with knowledge from workshop participants.
This was supplemented with an ortho-photo overlay of the range unit, making it possible to
locate areas of primary range overlooked by the VRI.
Once the primary range was identified within the range unit, the areas not connected to a reliable
water source were identified using the Water Buffer Map (Figure 1 – left). The tool considers a
1.5km radius circle, approximately 700 ha, the distance that most livestock will travel to a
watering location. The most suitable locations on the landscape for creating a new water
development were identified by linking the highest value zones of primary range to a location
suitable for a potential water development (Figure 2).

Figure 2. Areas of primary range with limited access to water were identified. The potential increase in available forage was
calculated by determining the forage within each 700 ha circle.
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Once these locations were identified they were evaluated for the potential forage that could be
provided with the new water development. The forage resource was calculated within 1.5km of
each potential water development location using the ‘Calculating Forage’ table for each location
(Table 1).
It was acknowledged that the location with the highest forage production was considered the best
fit for a water development. However, all of the locations identified should be evaluated as some
locations may be more suitable in terms of the needs of the producer, the ease of developing and
maintaining water, and other unforeseen problems during the ground reconnaissance.
The workshop ended following the calculations of the forage resource. There was a brief amount
of time for feedback at the end of the workshop.
Table 1. The amount of forage available within each 1.5km radius (700ha) of a potential water development was calculated and
input into the Calculating Forage Table.
Water Development #2
Master Table of Range Forage Types Column1
Cover Type
Open Conifer
Plant Community
Pine Grass
Range Health
Good
Seral Stage
Mid-Late
Area (ha)
175
Productivity (kg/ha)
600
Total Forage (kg/ha)
105000
Limitations
0.4
Available Forage (kg)
63000
Safe Use Factor
50%
Forage for Livestock (kg)
31500
Animal Unit Months (450kg)
70
Stocking Rate (AUMs/ha)
0.4
Grazing Season (# of Months)
5
Carrying Capacity (Animal Units)
14

Column2
Column3
Deciduous Leading Cutblocks
Graminoid/Forb
Pine Grass
Good
Good
Mid-Late
Mid-Late
35
315
800
1000
28000
315000
0.4
0.4
16800
189000
50%
50%
8400
94500
19
210
0.5
0.7
5
5
4
42

Column4
Closed Forest

Mid-Late
175
0
0
0
0
0%
0
0
0.0
0
0

Column5
Totals

525
2400
448000
268800
134400
299
5
60

Workshop Feedback
Overall, the feedback was positive and attendees found the planning tool useful. In particular, the
method was useful on large range units to evaluate a number of potential locations for water
developments. Employing the Livestock Surface Water and Forage Risk Assessment process
allows managers to limit the number of locations that are potentially suitable prior to initiating
ground work and then focusing water development exploration on areas with high forage value.
Also, mapping the locations is a useful visual communication tool among Crown land users.
A suggestion was made to work through the model “backwards”. Where the location for a
development is proposed and then is evaluated with the climate models and forage analysis. With
this approach, the tool would be used to justify the need of a project, rather than to initially locate
the project.
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Suggestions for Improvements of Future Workshops
The following suggestions were provided to improve the delivery of the workshop:
•
•
•
•

Provide the maps in Adobe Acrobat Pro, and build the layers within. This will allow
participants to use their computers to work with the layers instead of using paper maps.
Enlist another person to act as a workshop facilitator to assist with keeping on track (time
and content).
Work through the producer range units as a group. This would allow discussion of the
issues as a larger group rather than in the smaller groups we broke up into. The potential
would be a more thorough evaluation of the individual range units.
Work with the producers and specific range units to determine the limitations of each unit
prior to holding a workshop. This would identify and resolve some of the issues that
required local knowledge, and would perhaps allow for a more in depth evaluation of the
ponds within the range unit. The benefit would be a more efficient use of time and expert
knowledge from the government participants and allow more focus on water
development types in combination with locations.

Planning Following Wildfire
Although this is not a tool to mitigate fire risks or predict fire risks, the primary range maps can
be used to estimate the loss of forage following a wildfire when combined with the wildfire
boundary. This information can be used to identify potential increases in forage created by
wildfire, or to adjust the location of a water development after a wildfire. In addition, the tool can
be used to explore the suitability of grazing new areas in terms of the requirements that may be
necessary for range developments, such as water.

First Nations Consultation
Consultation with local First Nations will be the responsibility of the forest district and will
occur at least 60 days prior to construction of water developments. The consultation will include
a map of the proposed location of the development, the type of water development, type of
ground disturbance, the proposed timelines for construction, and an invitation to bid on the
project. First Nations engagement will include a communication strategy with information about
the broader project and the research/monitoring that will take place on the site. Local First
Nations will be invited to participate in all future knowledge transfer events pertaining to the
three pilot sites.

Future Direction
The oversight committee for this project would like to pursue future projects to build on the work
completed thus far. Future work will 1) continue to share the risk assessment tool with relevant
audiences, in part so that the completed range unit maps can be used to inform and select future
water development locations, 2) conduct data collection, monitoring and research on the pilot
sites, 3) use findings from the pilot sites to develop fact sheets and extension resources for
knowledge transfer activities. Each of these three objectives are described below.
1) Share Risk Assessment Tool
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•

Continue to extend the Livestock Water and Forage Risk Assessment Tool and 44
Range Unit map sets (Appendix) through presentations or training workshops for
the following potential users:
i. Environmental Farm Planners
ii. BC Institute of Agrologists
iii. Range Officers, Range Specialists, Regional Agrologists, and other
agricultural experts from other livestock producing regions in BC
iv. Interested producers
v. First Nations bands involved in ranching/livestock production
vi. Private land owners

2) Research and Monitoring
• Define research objectives on each site
• Research parameters may include:
i. Costs and benefits of water development
ii. Rangeland health
iii. Livestock carrying capacity
iv. Water quality and quantity
v. Access to forage
• Complete baseline assessments
i. Complete a ‘zones of use’ evaluation and rangeland health assessment for
each pilot site
• Engage nearby First Nations in monitoring and research.
3) Knowledge Transfer
• Share results with producers facing similar challenges to inform future livestock
water developments
• Possible mechanisms for knowledge transfer include:
i. Articles in Beef in BC and Rangelands magazine
ii. A booth, or other presence, at BC Cattlemen’s Association AGMs,
iii. Field days
iv. Fact sheets
Future work will continue to build relationships with project partners. Research and monitoring
will compare baseline information on pilot sites to changes in water and forage use over multiple
years to determine the effectiveness of pilot developments for improving rangeland health,
climate change resilience and access to forage. Following the baseline and follow-up monitoring,
informational resources can document findings to share through broad-based knowledge transfer,
using the mechanisms listed above. The effectiveness and economic details of pilot site water
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developments can be documented to maintain engagement of pilot site stakeholders, and serve to
engage new users of the tool and beneficiaries in future years.

Proposed Pilot Projects
The Guy Mountain Range Unit, Haines Creek Range Unit, and O’Keefe Range Unit will
demonstrate the planning process and be submitted for Land Based Investment (LBI) funding.
The pilot projects address range management issues, including a loss of historic forage resources,
as well as creating new forage opportunities in areas without adequate water resources.
The Guy Mountain Range Unit does not fit into the high-risk category in terms of drought.
However, there are large areas of forage that cannot be used without developing water. This pilot
will be used to demonstrate the use of the tool to plan water developments for the potential to
access new forage opportunities. New forage opportunities may be necessary if historic range
units no longer have adequate water, or if range units are impacted by wildfire. Therefore, this
project demonstrates increasing the resiliency of the Cariboo Regional District to climate change.
The Haines Creek and O’Keefe projects are in high-risk range units with limited water and they
are projected to have increased demand on water resources in future climate scenarios. Water
developments will mitigate the increased rates of evaporation predicted with the climate
scenarios by designing water developments that account for evaporation, improve water quality,
and allow for continued use of historic grazing areas. The Haines Creek project is an evaluation
of the tool within a relatively large range unit with multiple small water developments. In
contrast, the O’Keefe project is an evaluation of the tool on a relatively small range unit using a
single water development.
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LBI Application – Guy Mountain Range Unit
Project Name
Surface Water Risk Assessment Project - Guy Mountain Water Developments
Location
Central Cariboo Forest District - Guy Mountain Range Unit
Background information
The current range use plan allocates 434 Animal Unit Months (AUMs) of forage to Ben and
Cindy Swan on the Guy Mountain Range Unit. Cow/calf pairs are turned out on May 25th, or
later, depending on spring conditions and grass growth. They are driven to the vicinity of
Beaver Lake Road, McDougall Road and the 8300 Road where salt is place on the west side of
the 8300 Road. The cattle are gathered and pushed to the north end of the range to graze both
sides of the 8300 Road during the breeding season.
The cattle drift through the range unit staying near the existing sources of water in the south
and east (Figure 1). Riding is done to try and keep them near the 8300 Road and McDougall
Road. The lack of water limits their distribution and the ‘mounding’ associated with silviculture
practices makes it difficult for cattle to distribute and unsafe to ride. Regular herding of stock
away from favoured areas before they are over used is necessary to prevent overgrazing,
protect the soil and minimize damage to the plant community.
Identify the Problem
The current climate analysis identified resilient water in the Southeast portion of the range unit
(Figure 2). The distance between water resources is approximately 3km and within the distance
livestock will travel for water within the south. However, the central and northern areas of the
range unit are identified as lacking water (Figure 2).
The goal of this project is to improve distribution of livestock in the range unit. The benefits of
adjusting range management on the site would be to mitigate the negative impacts of poor
distribution and increase the amount of time that livestock are spending in the north and east
portions of the range unit. The proposed strategy will improve rangeland health and improve
livestock distribution.
Monitoring Plan
Rangeland Health and Zones of Use (https://www.for.gov.bc.ca/hra/practices/index.htm) will
be monitored in August/September 2019 to establish a baseline condition with follow-up
monitoring of the Zones of Use in September 2020. In particular, the dry ephemeral
wetlands/meadows should be assessed for Rangeland Health, as the water developments will
potentially reduce pressure on these sensitive ecosystems by improving distribution and
providing a quality water resource. Generally, Rangeland Health, has a delayed response to
adjustments in management. It is recommended that Rangeland Health be evaluated within 5
years of implementing the water development to compare to the baseline condition.
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Assessment of the Resources and the Constraints
The current resilient water resources include ponds 16609, and 30741, in the southern portion
of the range unit, as identified in Figure 1. These ponds serve as the primary water resource.
The water resources associated with the north and central areas are ephemeral wetlands at the
height of land, and ephemeral drainages and springs that flow east or west from the height of
land at the center of the range unit (Figure 1 and 3).
The current constraints on the water resource is a lack of accessible water for livestock in the
centre of the unit. The ephemeral wetlands dry down in early summer and the drainages are
limited in terms of suitable access for livestock. As well, the climate analysis demonstrates an
increase in evaporation from approximately 550mm in the current climate to greater than
600mm in future climates. This additional atmospheric demand of water characterizes the
ephemeral wetlands as unreliable sources of water. The headwaters of the ephemeral
drainages have the potential to provide reliable water if developed.
The forage resource throughout the range unit is currently underutilized from a lack of
distribution. The northwestern and western sides of the unit are characterized by steep slopes
that limit livestock travel and therefore forage potential (Figure 3). In contrast, the height of
land through the central part of the unit is gently sloping and characterized as open forests and
recent cutblocks. An estimation of the forage resource within the central area of the range unit
identifies the carrying capacity at approximately 60 AUMs within a 700 ha area (Figure 4), 1.5
km radius of a potential water development (Forage Resource Tables).
Potential Tools
The potential tools to address the shortage of water will require exploring the existing
resources associated with the springs and ephemeral drainages within the central part of the
range unit (Figure 4). The BC Livestock Watering Handbook lists options for accessing springs,
seeps, and creeks for livestock water. The potential water development should be designed to
limit the direct access to water and provide high quality water. The ideal location for water
troughs will be a level area with gravel or cobble footing, and encourage cattle to avoid riparian
areas.
Project Type and Tools Selected
A water storage system that is fed with a small solar pump is the suggested development to
address the issue and meet the needs of the operator. The stored water will be provided, via
PVC pipe, with gravity to a series of water troughs. The proposed water source is a shallow dug
well with a 4-foot diameter culvert pipe that is 12 feet long and installed vertically. The pump is
submersible and installed within the well casing providing water to an aboveground 5,000gallon water tank. This design is described in the Livestock Watering Factsheet 590.305-6
(https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/agriculture-andseafood/agricultural-land-and-environment/water/livestock-watering/5903056_solar_energy.pdf). The water troughs, gravity fed from the storage tank, will be in a series of
two or three troughs located on the west side of the height of land and encourage animals to
use the forage associated with the central portions of the range unit.
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Estimated Project Cost
The combined activity of linking a water development to the forage resource allows for an
estimate of cost of the project on an AUM basis over the life of a project. The estimated project
cost and application through the Land Based Investment fund is $15,000. The addition of two
water troughs will potentially support 120 AUMs per season. Without including additional
funding for ongoing maintenance and an assumption of a 20-year life span of the project the
cost per AUM is $6.25.
Submersible Solar Pump

$1000

4 Battery Pack

$1000

Plumbing Package

$695

Wiring Package

$405

Security Lock Box System

$638

4 Battery Core Charge

$100

Float Pump intake

$395

2 Solar Panels

$1000

3 Water Troughs

$3000

5000 Gallon Water Storage Tank

TBD

12’ of 4’ Culvert

TBD

Installation

TBD

PVC pipe

TBD

Total Estimate

$15 000
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Figure 3. Water resources on the Guy Mountain Range Unit.
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Figure 4. Reference evaporation is projected to increase by over 50mm at the highest elevations of the range unit.

Figure 5. The slopes along the western portion of the range unit are too steep for livestock to effectively travel. The buffers are
1.5 and 3.0 km from ponds greater than 5ha.
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Figure 6. Potential locations for water developments. Each circle represents 700ha and the locations 2, 3, and 4 are associated
with the forage resource table (below). The actual locations need to be determined with a field visit.
Table 2. The following table is an estimation of the forage available within 1.5 kms of a potential water development at location
2. Each 700 ha area within the central portion of the range unit is capable of supporting approximately 60 AUMs. The water
development can support a greater number of AUMs if a series of troughs are used, thereby reducing the distance livestock are
required to travel to reliable water.
Water Development #2
Master Table of Range Forage Types Column1
Column2
Column3
Cover Type
Open Conifer
Deciduous Leading Cutblocks
Plant Community
Range Health
Seral Stage
Area (ha)
175
35
Productivity (kg/ha)
600
800
Total Forage (kg/ha)
105000
28000
Limitations
0.4
0.4
Available Forage
63000
16800
Safe Use Factor
50%
50%
Forage for Livestock (kg)
31500
8400
Animal Unit Months (450kg)
70
19
Stocking Rate (AUMs/ha)
0.4
0.5
Grazing Season (# of Months)
5
5
Carrying Capacity
14
4

Column4
Closed Forest

315
1000
315000
0.4
189000
50%
94500
210
0.7
5
42

Column5
Totals

175
0
0
0
0
0%
0
0
0.0
0
0

525
2400
448000
268800
134400
299
5
60
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LBI Application – O’Keefe Range Unit
Project Name
Surface Water Risk Assessment Project - North O’Keefe Water Developments
Location
Central Cariboo Forest District – O’Keefe Range Unit
Background information
The current range use plan allocates approximately 580 AUMs of forage to Roger Patenaude on
the O’Keefe Range Unit. 145 Cow/calf pairs are turned out on June 15th, or later, depending on
spring conditions and grass growth.
The cattle generally stay near the existing sources of water in the centre of the range unit near
private land. The lack of water limits their distribution and the northern portion of the range
unit is underutilized.
Identify the Problem
The current climate analysis demonstrates an overall lack of water in North O’Keefe (Figure 1
and 2). The distance between water resources is greater than 1.5kms and the existing water is
on private land.
The goal of this project is to create a new water development and improve access to the forage
resource in the northern portion of the range unit. Improving the distribution of livestock in the
range unit is a long-term management objective that can benefit the operation by reducing
pressure on private land and on the Crown land near the existing water sources. The benefits to
adjusting range management on this site would be to mitigate the negative impacts of poor
distribution and increase the amount of time that livestock are spending in the northern
portion of the unit. This strategy will improve rangeland health and increase the resiliency of
the water resources.
Monitoring Plan
Rangeland health and zones of use (Fraser 2007) will be monitored in August/September 2019
to establish a baseline condition with follow-up monitoring of the zones of use in September
2020. Generally, rangeland health, has a delayed response to adjustments in management. It is
recommended that rangeland health be evaluated within 5 years of implementing the water
development to compare to the baseline condition. In contrast, the zones of use and
distribution should be evaluated in the year prior to installation and then compared to the
zones of use at the end of the first grazing season after the installation.
Assessment of the Resources and the Constraints
Twelve ponds are identified as greater than 5ha and, theoretically, are resilient to climate
change as identified in the climate model. These ponds serve as the primary water source and
are spread through the south and central portion of the range unit. There is a lack of water in
the northern portion of the range unit, however there is a potential watering location identified
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on the Range Development map. As well, there are potential water resources associated with
the ephemeral drainages that flow north from the height of land.
The current constraint on water is the increase in evaporation projected to impact closed basin
ponds and ephemeral drainages (Figure 2). These closed basin wetlands dry down in early
summer and the drainages are limited in terms of suitable access for livestock. The dry down
impacts water quantity in terms of access with the perimeter of the wetlands becoming shallow
and muddy, as well as degrading water quality. The climate analysis demonstrates an increase
in evaporation from approximately 600mm in the current climate to greater than 700mm in
future climates.
The forage resource throughout the range unit is characterized as open forest and recent
cutblocks (Figure 3). An estimation of the forage resource within the central area of the range
unit identifies the carrying capacity at approximately 60 AUMs within a 700 ha area (Figure 3).
Potential Tools
The potential tools to address the shortage of water will require exploring the existing
resources associated with the ephemeral drainages and closed basin wetlands (Figure 3). The
potential water development should be designed to limit the direct access to water and provide
high quality water. The ideal location for water troughs will be a level area with gravel or cobble
footing, and encourage cattle to avoid riparian areas.
Project Type and Tools Selected
The proposed water development will need to provide water for approximately 60 AUMs of
forage. This requires enough water to support 145 cow/calf pair with water for 12 days,
approximately 8000L/day. An option is a storage system either as a small dugout (volume
would need to account for evaporation and vary depending on season of use), or as a 30 000gallon storage tank that captures spring runoff for use later in the season. Stored water will be
provided to a water trough(s), or using nose pumps, with adequate capacity to provide water to
145 c/c pair.
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Estimated Project Cost
The estimated project cost and application through the Land Based Investment fund is $15,000.
The addition of one water troughs will potentially support 60 AUMs per season. Without
including additional funding for ongoing maintenance and an assumption of a 20 year life span
of the project the cost per AUM is $12.50.
Submersible Solar Pump

$1000

4 Battery Pack

$1000

Plumbing Package

$695

Wiring Package

$405

Security Lock Box System

$638

4 Battery Core Charge

$100

Float Pump intake

$395

2 Solar Panels

$1000

2 Water Troughs

$2000

5000 Gallon Water Storage Tank

TBD

12’ of 4’ Culvert

TBD

Installation

TBD

PVC pipe

TBD

Total Estimate

$15 000
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Figure 7. Water resources on the O’Keefe Range Unit. Within the northern portion of the range unit, all of the water resources
are non-accessible to livestock.
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Figure 8. Reference evaporation is projected to increase by over 50-100mm throughout the range unit.

Figure 9. The potential location for a water development is flexible as the distance to travel within the northern portion is
reasonable for livestock (1.5km radius). There is approximately 700ha of primary and secondary range north of the middle cross
fence associated with the black circle on the right-hand map. The actual location needs to be determined with a field visit.
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LBI Application – Haines Creek Water Developments
Project Name
Surface Water Risk Assessment Project – Haines Creek Water Developments
Location
Cariboo Chilcotin Forest District – Haines Creek, Lava Canyon, Muskrat, Alexis Lakes Range Units
Background information
The current range use plan has over 400 cow/calf pairs circulating through 4 range units
including Muskrat, Alexis Lakes, Lava Canyon, and Haines Creek. The focus of this application is
on the Haines Creek Range Unit. The range use plan lists water as a limiting factor and a need
to develop water in the vicinity of Upper Creek Pasture, Crowhurst Meadow, and Cow Creek.
The cattle tend to congregate near existing water sources. The producer actively pushes cattle
away from these sources, however the tendency is for the animals to return as there is little
water available elsewhere. The pressure near the resilient ponds is potentially reducing range
health and the health of the wetlands. Regular herding of stock away from favoured areas
before they are over used is necessary to prevent overgrazing, protect the soil and minimize
damage to the plant community.
Identify the Problem
The current climate analysis identifies most ponds on the range unit at less than 5ha and
susceptible to increased rates of evaporation (Figure 1). The reduction in useable forage due to
a lack of water is apparent within the water resource buffer map (Figure 2).
The goal is to improve distribution of livestock in the range unit by connecting a series of small
scale water developments. This strategy will reduce the effort required to push livestock away
from the preferential areas of use. The benefits to range management are mitigating the
negative impacts of poor distribution, reduce efforts moving animals, and improve access to the
forage resource. This strategy will improve rangeland health and improve livestock distribution.
Monitoring Plan
Rangeland Health and Zones of Use (Fraser 2007) will be monitored in August/September 2019
to establish a baseline condition with follow-up monitoring of the Zones of Use in September
2020. In particular, the dry ephemeral wetlands/meadows should be assessed for Rangeland
Health, as the water developments will potentially reduce pressure on these sensitive
ecosystems by improving distribution and providing a quality water resource. Generally,
Rangeland Health, has a delayed response to adjustments in management. It is recommended
that Rangeland Health be evaluated within 5 years of implementing the water development to
compare to the baseline condition.
Assessment of the Resources and the Constraints
Most of the ponds are characterized as small closed basin. The current resilient water resources
within the core of the unit include ponds 12117, 11866 and 12123 (Figure 1 and 2).
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The current constraints on the water resource is the evaporation leading to a lack of accessible
water for livestock in the centre of the unit. The ephemeral wetlands dry down in early summer
and the water quantity and water quality is reduced. The climate analysis demonstrates an
increase in evaporation from approximately 600mm in the current climate to greater than
700mm in future climates through the centre of the range unit (Figure 3). This additional
atmospheric demand of water characterizes the closed basin ponds as unreliable sources of
water and at risk to climate change.
The forage resource throughout the range unit is within open pine forests and cutblocks. The
pine grass community produces approximately 400-600 kg/ha, prior to adjustments for limiting
factors. The stocking rate is approximately 0.1 AUMs/ha when combined with the limitations to
grazing in terms of woody debris and forest cover, meaning a water location can support
approximately 70 AUMs.
Potential Tools
The potential tools to address the shortage of water requires connecting small water
developments to support distribution through the vast tracts of open pine forests. The water
sources 12117, 11866 and 12123 are the only resilient sources through the center of the unit.
Therefore, they should be assessed to determine if off site water is needed to maintain the
wetland health and if there is the opportunity to pump water from these sources to a series of
troughs.
Another option is small, low volume water developments. This option can be explored by
determining if there are ponds connected to the ground water. This would be done with
consultation with range staff and the producer, and may require field visits. Depending on the
proximity of the connected ponds to each other, a series of shallow wells and small pumps
could provide an adequate supply of water.
The third option would include accessing the ground water through a deep well and pumping
water with a solar or wind powered pump. The water would be stored in a series of above
ground tanks or in a series of troughs located 1.5 kms apart. This option would improve
distribution by encouraging animals to rotate through the range unit.
Project Type and Tools Selected
The project and tool for this project depends on a significant amount of ground work by the
range staff and the producer. The project will depend on a field assessment of the existing
surface water to determine the location of connected ponds.
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Estimated Project Cost
The estimated project cost and application through the Land Based Investment fund is $50,000.
The addition of ten water troughs will potentially support 600 AUMs per season. Without
including additional funding for ongoing maintenance and an assumption of a 20-year life span
of the project the cost per AUM is $4.16.
8 Ft Diameter Windmill 450
gallon per hour in 15 mile
hour wind

$4000

21 ft tower

$2595

3 inch pump lift cylinder

$520.00

4 inch well seal

$69.95

PVC drop pipe pump
connecting rod miss
plumbing

$350.00

1 1/4 Poly pipe 300 ft roll
$398.00 + 1/2” poly pipe for
connecting troughs

$??

12 in X 14 Ft well casing

$285.00

12in to 4 in bushing reducer

$276.00

12 in well seal

$99.00

10 water troughs

$10000

Total Estimate

$40000 - $50000
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Figure 10. Through the center of the range unit, only ponds 12117, 11866 and 12123 are greater than 5ha and considered
resilient in future climate change scenarios.
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Figure 11. Many of the ponds throughout Haines Creek are relatively small (2-5ha) and at risk to future climate change
scenarios.

Figure 12. Evaporation is projected to increase by 100mm a year throughout the range unit. The increases in evaporation will
create additional risk to closed basin ponds that characterize the Haines Creek Range Unit.
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Figure 13. Potential locations for a series of 10 water developments. Each circle (solid line) represents 700ha with enough forage
to support approximately 70 AUMs each or 700 AUMs in total. The actual locations need to be determined with a field visit.
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Figure 15. An updated Reference Evaporation model for the current and 2050s climate scenarios. Buffers of 1.5km and 3.0km are
outlined for each lake greater than 2ha.

Figure 16. An updated Reference Evaporation model for the current and 2050s climate scenarios. Buffers of 1.5km and 3.0km are
outlined for each lake greater than 5ha.
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Figure 17. Primary Range map that outlines the high value forage areas of the range unit.

Figure 18 Water Resource Buffer map outlining slopes and buffers 1.5km and 3.0kms from ponds that are greater than 2ha and
ponds greater than 5 ha.
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K045"%(F.(Range Development map that outlines the roads and range developments within the range unit boundary.(
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Figure 21 Lake Identification map that links the individual lakes on the map to a Master Spreadsheet of water budget estimates
for closed basin ponds in the Cariboo Regional District.
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